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PROBLEM TO BE SOLVED: To obtain a composition for forming a film which is curable at <450° C, provides a film 
having proper uniform thickness, dielectric constant characteristics, water absorption characteristics, excellent 
CMP resistance and a small void size, useful as interlayer dielectrics in a semiconductor element 
SOLUTION: This composition for forming a film comprises (A) a compound of the formula, R2R3Si(OR1)2, a 
compound of the formula, R2Si(OR1)3 and/or a compound of the formula. Si(OR)4 and a compound of the formula, 
R2sR(R1 0)3-sSi(OR1)3-tR2t (R1 to R3 are each the same or different and a monofunctional organic group; R is a 
bifunctional organic group: and (s) and (t) are each an integer of 0-1), its hydrolyzate and/or its condensate, (B) a 
(meth)acrylate polymer and (C) at least one solvent selected from the group consisting of an alcohol-based 
solvent, a ketone-based solvent, an amide-based solvent and an ester-based solvent. 
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> N 1, 3— £* (hUxh^W ^>fX 
1, 3— tf* (by— n— rn#*^>»;;iO 
X 1, 3— tf* (b»J— i— 7P^y^>'i;i/) ^> 
■ex 1, 3— e* (b'J— n— 7b*-»y;i>) ^> 
H?X 1, 3— bT* (h'J-sec-7h^'J;i/) 

^>-t?x i, 3— e* (h t— rt^s^yjiO 

^>-bfX 1, 4— fcT* (h^h^y'j^) ^>-tf 

x i, 4-^(b';xb^»w 
i, 4— tr* (by— n— rnst«*s/S/';;W 
x l, 4— £* (by— i— rn#*^3/y;i/) ^> 
-t?x l, 4-tr* (by— n— rh*^s/»;/u) ^> 

-trX 1, 4— fcT* (h'J-sec-rh*'»U;i/) 
^>-t?X 1, 4— tf* (b'J— t— 7Y*l/l'VM 
^Xfc?X&#Z>t:* (bVTJV^^^VJU) ^Xt?> 
&;K£ZmfZ>Z.titT:Z%o ZtibVXt&V!) (4) 

[0 0 2 1] ±I3fb^ (4) tT* ( b U * b 

*^s/u;rt **x « (hy^b^^>y;i/) 
>£if£>t:* (byr;u3=^$/^y;i/) 1, 2 

i, 2— tr* 

(hiJxh^'Wi^Wl, 2— e* (b 

yr;i/n^r5/^y;i/) x*>; 1— (>?* 

•>y;i/) — 1— (by* h*s/S/y;W 1— 

(yxh+^WUS/U^) — 1— (hUih+^V 
1— (hVTJUtti'S'VM 1— (^* b* 

*>^;i/S/y;i/) —2— (by* b^»y;i/) ^ 

y> j__ ( ^^^^>^;^>ij;i/) — 2— (byx:h 

y;i/) —2— (bur;»*s/^v;W 
[0022] t* ($;* b^>/^;i/^y;i/) **x 
(i;xh^^f;i/i/'j;H **>&£r®t:* (s> 
r;i/3^r^^^;i/^>y;i/) 1, 2— e* 
h*3/*«i/S/y;w 1, 2— tr* (^xih^r 
^^;i/^y^) x^>fc*r©i, 2— e* 
^>^f-;i/^y;W 1, 2— tr^ (b';*b* 

$^>y;i/) ^xex 1, 2— tr* (by*.b=*^>y 
;i0 ^>-fe?x 1, 3— tr* (by^b^r^^y^) ^ 
Xtfx 1, 3— t:* (hUxh^>'j;i/) 
x 1, 4— tr* (by^b^>i/y;u) ^xex 

1, 4— £* (by^b^r^^y^) ^>if>ftif©tf 
* (h^TJUZl^i/i/^Jl/) ^Xtf> ; #$?£b<> 4# 

tct* (by* y^^jm **x (by^b 
*^>y;p) **x&tfz>e* (byr^^^y 
;i0 **>; 1, 2— e* a y* b^xvy^) x:* 
x 1, 2— tr* (b yx:b*^>y;i/) x*>£#9 
2j 2— e* (byr;i/^^r^i>y;i/) x:*>##£L 

[0023] ±13 (a) f&a*mmtz{t&to ( 1 ) - 



(4) €fi0*m R , 0--C«*n 
i.ll^fc^ 0. 2 5~~3*)V<DrtL%m^hZ-b 
tm$LL<. 0. 3-2. S^l/CDTK^DX.SChT^ 

tc$?£U\, ^nrr^TKog^o. 2 5-3^e;w®H 

[0 0 2 4] (A) J5R^«lfiEf*{b^» (1) - 
(4) ^jfjQTk^m *g^<*tt£fi&fc:fcJU M££<5OTbT 

<b£^ IK MM. « ^^^r^tf * 

[0 0 2 5] ^Jl^rU- bfb^i: b 
ijxhiry .^; (T-b^l/^-fe b^— b) ^X b 
"J-n-rD^+y • ^ (r-fe^l/^Hr b^—b) * 
^X b 'J— i— 7Ui$**y • (T'-b^l/T-b b^- 
-b) ^X by— n— 
■feb^— b)^X 

(T-b^r-bb^— b) ^X by— t— :7b**> 
•^ey (T-b^^Hr b^— b) *-*X ^b^^>- 
t:^ (r-fe^l/r-feb^-b) ^X ^— n— 
^ri> • fcT* (r-tr^l/r-l? b^- b) ^X ^— i— 

7D^y • tr^ (r-fe^ur-fe b^-b) ^x ^ 

-n-7h^y • tT^ (T-tr^I/THr b^— b) 
X V s — s e c— ^b^> • tf* (TttJl'T't hi— 
b) ^X ^— t— ^b^r^>- {7>*&-)VT*Y 
±-b) ^X ^xhiry. b'^ (T-fe^l/^-fe 
b±— b) ^X ^y- n— rnaK^-S/'- by^ 
-fe^UT'-lr b^— b) ^X ^y*— i— rD7K^r>> • 
b'J^ (r-b^T'-tr b^— b) ^X ^y— n— 7 
• b^5>- b'J^ (T^JUm b±-b) ^x ^ey 
-sec-7F^>- by* (T'-b^I/T'-feb^— b) 
^X ^-t-7h+y- b l J* (7W;i/7-bh 
^— b) ^X f>7^ (7-bW7th^-h) 

^x byxib^>-^e^ (i^i/r-febT'-feT 1 — 

b) ^X b y— n— 7D^i/ • -=ey (xi^-;i/>--b 

b^-fe^-b) ^x by— i— rp^'ty 

(x^i/7-b b T-tr^- b ) X b y— n— 7 b ^ 
>-^y (xi^l/T'-fe b^-fe^— b) ^X by— s 
ec-7h^>-f; (xWbb7tf-h) ^ 
x by— t— >*b^>- (x:^;ur"febr-b^- 
b) ^X ^x;b^r^>- t* (xf ;i/7^r h7tr- 
b) ^X y-n-ro^i" e* (xfmh 
T-tr^-b) ^X 5>— i— rnsK*S/ • tT* (x^ 
^T'-fe b r-tr^- b ) 3-9 X x— n— 7 b ^r>> ■ tr* 
Cx^l/T-b bT-b-5^— b) f-^X i/-sec-7h 
• tf* (xWfeh7tf-b) ^— t 

-7h^ry- t* (x^;i/7'-lrb7'-bT L — b) ^X 
€;xh^>. by* (xWbh7-br-h) ^ 
X ^;-n-7D^^y • by* (xWtf7t 



(7) 
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f~Y) ^6/ — i — ~7uit&t*/ ' HJ* (x*- 

A/7«feb7*x- b) 3~*>, n— b 

(x^;i/THr bTMr^—b) f-*X ^-sec 
— 7b^>- Y } )X (x^l/T-fe b/'-by 1 — b) f"^ 
X ^y-t-7h^>« b'J* (x^i/T^bTMrr- 
-h) xb53o* {^)VT^YT^z^— b) 

*y (rwpr-feh*— h) hj* (x^;u 

r-bbT-b^-b) (rHr^l/Firh*— 
(x^;u;p-b h 7*^—10 ^*>> 

b) >ft if^* b Yb£$J ; 

[0 0 2 6] h'Jxh^-^y (T^JUT^Yi— 

h) i/;^z^A s by— n— ro^^-^y (r-fe 

fy-^y (7-bf^7tht- b) ^^-*>A> bU 
_ n _^l^> .^y (r-b^T-bb^-b) S>/lo 
x£A, hij-see-m^'^ (r-b^r-b 

(TMs^r-fe H— b) n— 
7D#*:y- tr* (rHr^l/r-bb^-b) 

h) i/;pnxi>A, n— :/b*:>- (T-b^;i/ 
7-bb^ — b) ^-sec-7h^>' 
tT* (7W7*Ft- b) v— t— 

^b^>.tf^ (74r^;i/7-feb:J— b) 
A> ^yxb^>- b'J* C^^r-bb^-b) ^* 

TtYi— b) v^nx^A, ^ey— i— ^D^y - 

by* (r-fe^i^-fe b^— b) ^unzi^A, ^y— 

n -7h^y. b'J* (T^^T^Yi— b) 
x^A, ^-sec-7h^>- b'J* (7Hr^7 > 
■feb*— b) fy^nx^A, ^ey— t— 7h^ry - b V 
* (r^)VT^Y±- b) ^-^A, rh7^ 
(T-b^l/T-b b^-b) S^I/^x^A, bVxb^riy 
. ^y (x^;i/7'-bby 7 -b^-b) ^nxH?A, b'J 
_ n _ rD ^^ . (x^l/y^ b T-b^ — b ) i? 
;hjx£A, hU— i— ro^y- (x^;i/y>-b 
h^-t^-b) >?;i/r3zi^A> b 0— n— ^ h^r> • ^ 
y (x^r-bb^-b^b) ^-^A, b V— s 
ec— 7b**>- (x^l/T-bbTMr^-b) S^U 

dz^a, bu— t— yb*^-^ (xwtbr 
■b^-b) ^;iox£a, s/xb^rv-tr^ (x^r 

-bbT-br~b) ;y>3x£A, ^-n-rD^y- 
tf* (x^T-tr bT-tr^-b) ^;i/uxr>A, v— i 
-7D^y- tf* (x^;i/T-b bT-b:r-b) 3^1/3 
x£A, *-n— 7h**>-VZ {3&WT*Y?±t 
-b) v;iox£A, sec— rb^i>- tr^ (x 
T^TMrhTMs^— b) ^l/nx^A, t— >*b* 
> . £* (x^l/7th7tf-h) ^x>)A, 



yx b*-> • b (x^bT-fe br-b^— b) 
x^A, ty-n-ro^y- b'J^ (x^l/T-feb 

7^^— h) ^unx^A. ^ey— i— rn^i/- b 
\jx (xwtb7^r-h) e;;i/rjx^A, ^y— 
n— 7Y*i'' bU^ (x^l/r-bbT-bT 1 — b) ^ 
nx^A, ^ey— sec— rb^rSy • bU^ (x^;i/7 
■feby'-bx-b) ^;i/3xOA. ^y— t— fY^y 
y\)X (x^l/T-bb^-tr^b) ^;i/nxti7A> ^b 
(i^l/7th7-tr-h) v;i/3X^A, ^y 
{7tt)V7*>Y±— b) bU^ (x^l/T-bby'-bT 1 
-h) i?;mx«>A. « (r-b^l/r-lrb^-b) t: 
^ (x^;i/T-b b/'-b^— b) ^;i/3x«i7A, bU^ 
(7Wl/7-bht-h) ^ey (xf;i/7-lrh7-tr- 
h) ^unx^A^^o^rix^A^rU-bib^; 
[0 0 2 7] bUX (>'-b^-;Uy 7 -bbi— b) T^^x 
£A, bVX (x^l/T-b by'-bT^-b) ^l/^x^A 
ftif©r;^x^A^rU- bfb-^I ; ^^rW^C^: 

-OWL ^WD>»s 7S;K>* -feyv»^ s 

T^y^Blf^x p— b;^x>^;i/^>^ ^>-b>^ 

m, 7*)^m. 7t;u?, ^x>i, s^^if^^f 
^^^brii> mtf, m ffl 

[0 0 2 9] mWMMtLX^, mZ-&. WiS>, V 

d-;k tDUi^x tr^u^x trnu 

>, b »jxf;i/7^x ^eyx^y 

— ;i/>^>> ^x^ y — ^i/T ^ > s ^y^k^eyx^y 
— ;i/7" ^ >> ty^^x^y-^rA b 'Jx^ 

D^tx ^Tiftr^^n^v^-bx ^ b^y^-^y 7 

[0 0 3 0] Ztit>m%<D?%, &M*l'-Ylt'£®, 
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[0031] ±zffim>®mm&. its® d) ~~ 

(4) ©R' 0— X-gk$tlZm>®&l*n<£ttLT. 

o. ooooi-o. os^;k #£b<&o. 

00 0 0 1-0. 0 l-t;i/C&So 
[003 2] (A) ib&&) (1) ~~ (4) <D& 

0SS¥^?ST% 5 0 0-3 0 0, 0 0 0, 

#£L<&> 5 00-20 0, 000, ££W?£U< 
til, 0 0 0-1 00, OOOigt^o 
[0 0 3 3] (A) fifcW© (A—l) -~ (A— 

4) &&ti&frfm&®)£tm i,tz&f&#<D 

m£X\ (A-4) / { C (A-l), (A— 2)** 
V/£1t& (A— 3) 3 + (A— 4) } #5-5 0Sfi 
% »*U<tt5-4 5fifi%, «fc#£U<ttl0- 
4 5S*XT*Mfc£U C (A— 1), (A— 2) 

■*5«kv/*fctt (a— 3) 3 + (a— 4) = i oomm. 

%} s -fro (A— 1) < (A— 2) . (A— 3) < 
(A— 2) T£>£o ^&D7K^^^C^W LfcSfiS 
ftoym&-c. (A— 4) / { C (A— 1) , (A— 2) 
*5«fcV/*fcfct (A— 3) 3 + (A— 4) } #5S&% 

PiWtt^TOfc^So 5 om&%*mz.zt»&7k 

(1) - (3) ©SiORg#10 0%jQ7fca#?bT 

[0 0 3 4] (B) LgL&J z£-LLk=±^g£& 
*«Wk:*5t^T. T^3^^>>v;uS^o. i-5^e;i/ 

[0 0 3 5] 7)bzi*isffVJV)t£?V*fr*&tiPF& 

i>^> > fcrx;i/bU:7b*^>^>, tr=;M*-;i>s^ 
b**»5>, ^;Mf^x^j/i/7>, trx;i/ 

[003 6] m;i/H>M b*$^>7>> r>;;i/b»;x 
b*->->7>> r^i/hurD^^^x ru;ub 

|J/M^^ b**>*>7>, 7y/I^^^W b3r> 



h+yy7X 7f-;M^^xh*i/y7>, ^ 
-;^^Mf^>y7X :7^x ;i/5^*7l>xb* 

[0 0 3 7] (3-^VD^ry7Dt:;i/) blMh* 
>>5X (3-7^JD^>7DWW b Vxb*:> 
:>^>, (3-7^»jD^ry7De;i/) HJ^Otf*^ 
(3-7^'jD^yrDt:;i/) bU^b*^ 
(3— 7^'jD+i/7D^) ^;i/^y< b**> 
(3-7^'jD^y7Dt:;i/) *W>5>ib* 
x>^>, (3— ^»jD^r^7Dir;i/) PjtDU* b 

*$^>5>, (3— y^';n^>rDtr;i/) s;^;i/x 

b^^VfcifCD (3-7^'jD^y7DWl/) 7^1/ 

[0 0 3 8] (^^^UD^») b'J*b*^> 

W^'jD^y^^P) F';7D^yy7>, 
^^UD^^) F'J7h^yy7>> 

^^t^;u) y^f;Mh^yy7>, U^^'JD^y 

^^xb^r^^^>^ir<z) (^^^i;n^r 
WfSU/) 7;un^s/7>3S; (2— jt##Vn*is 
x^) HJ^h^>7X (2— ;<**'Jd=^>x 
b 'jxh^>y 7 X (2— ^<7MD*->x?- 
h'J7D^yy7X (2-^^^Un^yxf 
;u) h>J7b^ri/y7X (2— ^^UD^x*- 

tMI/) ^WiF^/>7>, (2— ^^UD^y 

ij D=^>x^;u) TVW^S^ >^ ; 
[0 0 3 9] O-^^^'JD+yTDWl/) blMb 
^>^>7>, (3-^^^'jD^r>>7DW bU^b 
^r>>7>, (3-^^^';n^y7DW b 'J 7D 
^^$^7>, (3-^^^Un^>7Dt;i/) bV^ 
b^r^^7>s (3— ^^^UD^y7Dt;i/) 
^b^rfy^^X (3— ^^'jD^rnejl/) ^ 
^;i/^b^rf>^>^>, (3— ^^<>»;n^rfyrD^ 

WfjM ^yy7>, (3-^^^'jD^y7 
Dtil/) >?^^;^b^ri/v5>^^ (3— ^^^7U 

[0 0 4 0] bu^b^>^7>, 

(^^-^ji^I/) h'Jxh^yy 7 X 
3-)l>) YVruttisis?^ (^-;i/x^;i/) b»; 
>"b^'>^7>, (^^x;i/x^i/) ^Wy7 b^-> 
'>^>, (^^x;i/x^;u) ^ji/j;i^'>j/7X 

(^-ji/jl^jv) i>*3-)\s* h^yy7>, Uf- 
^f;i/x^i/'>7^^ (^x;i/x 
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li, igfe^>^a:2atU:^fDi^t^MLT^J;i^ 
[0 0 4 1] Zti^cD^X^ ex;i/bV* b*^^ 
X tfx;i/bUxb*^>7X 7U^h'J^h^» 
•7>, Uxh^>i/7X ;T^x;i/bU^ b* 

>>7X 7r^h'iib^>^> (3— y^'JO 

U^h^^^^X (2->*^'Jn^x^) HJ 
(3->^^';n^>7D^) b'J 
^^»7X (3->^UP^>7D^) b»J 
xb^>7>^ (*^x;i/x^) b^b^>y7 
X (^x^x?-^) b 'Jxb^>S^>> 

[0 0 4 2 ] 7? Vjm.x.ZTJMMftfflt. bTl^s ^ 
WW^UU— K xf^Ul/- k n-7DWl/ 

^l/T^'jU- k iso-Wl/7^'>lU-h, se 
c— ;/^;i/7^ I Jl'--b> ter-7f^'JU- 
k k 'MrWKT'^ 'J U— k ^ 

^;i/7>^ l> U- k ^^'jlz-hN J=JVTZ 
ijU— k ^5,;w£yu— k Hf^7^Vl/- 

UU— k 2-xf;^^7^Ul/-h> 2— fcb* 
D^r^xW^ 1 ^- k ^x^lx>^»JrJ— 
ij^-K ^ij^bx/ijrr^l/^UU— 2— 

7>£MJU— k 2— xf^S/x^-A^UU— k x;h 

x^u>^';rj— ;i/r^ i ;i^-h> 2— tKD*3/m 

t;i/7^'Jl/- bs 5?7D^l/>^'j3-;i/7^'Jl/- 

K 7 KU7 , Deu>^';rj-;uT^ , ;i/-h> 2— ^ h 

;i/7^UU-h> 2— xh^DK^'Jl/- k 
x h^i/^7D tri/>^'J 3-;i/7^ U U- h> xb* 

4m;u-K 7xx;i/*;i/trh— ;u7^yi/— k ^x 
7*iju-k 2— ^wuxw^'ii/- 

K 2— i/xW^xW^'Jl/- b> n— tfx 

;i/t:nUK>, S/S/#D^>^x;i/;t=*^x^;i/:7£U 

b-k rh7tHD7;i/7'J;i/7^';i/-bx 

yr^uu-bgl; 

[0 0 4 3] x^U>^JJ-;i/^'JI/-h, vx 



T-uy^yrj— ^s^yu— k ^'Jx^u^ud 

-JU*S79VU—K k 3-7fI/>^U3-;i/S;7 
^'JU-k 1, 4-7fl/>^'j3-;i/y7^'Jl/- 
k **^>f-^U3— ;^7^Ul/— k 1, 6— 
A^*>^rij3— JI/5?7*U1/— k 2, 2— (4 
-7^'JD^>/DtD^y7ix;i/) 70^X 2, 
2— fcT* (4-7^'jD^>i;xh^>7xX;i/) 7*D 

^>fc£0y7*yi/— h«; bU^fD-;i/x^>h 
iJ7*'jU-k hU^D-^7D;Ohy7^! Jl/ 
— K ^>^xij^>; v^'ji^-h^^cDh 
iJ7^'Ji/- b^; ^xij^'j b— 

u-^^r b77^';i/-b^; 

[0 0 4 4] ^^^y^x^^l/^^^^L/Tiix 

Dtr;M^^U I/— b> iso-TDWM^^UU- 
k n-^M^^'JU-K iso-WM^^ 
ijU— k sec-7f;M^'Jl/-K ter-7 
W^'JI/- b> 7^1/^^^Vb- bx ^^>;i/ 

^^yi^— k ^;w^yu-K ***-;m 
^yu-K yx;M^^Ul^— k ^>;M^^U 
k Kt^M^'JI'— b> T^b^T^M** 
yu— k ^1f^>;M^^U U— k 
^^^'JU-h, S/^D^>;M^^Ul/-bs 2— 
xf^^M^^Ul/- k 2-kFD^>x^;i/ 
^*^yu— b> ^i/>^U3-;M^^'Ji/- 

K #ijxfl/>^'j3- k 2— ^ b 
^>>x^;M*^M bs ^h^xfl/>^U3 
— k ^h^»jx^i/>^ij^ 
^^|JU- k 2-xb^ri/xf;M^^Ul/-K 
xh^yxfl/^'J^- ;M^'JU- k xb* 
^•Jxfl/>^ij3T-;M^^iJl/-h, 2-tKD 

^7Dt:;M^^';i/-h, ^rntruv^yu— ;i/ 

k aKU^ntl/V^yn— ;MWJU 
_ K 2— / h^>7Dt:;M^^Ul/-b, ^b*v 

7*Dtl/>^U3- ;M^^Ul/- b> 2-xh^>7 
DK^WiU- b^ xb^^^^D^UV^VrJ— 
;M^^«;u-b> xh^'J7D^l/>yj3Hl/ 

^^^•;i/-h, "O'S^M^yi'— k 7xx;i/* 

;utf b— ;M^^Ui/- k /-;i/7xx;M^^"ji/ 
— k yx;i/7^x;u*;i/tTb-;M^^Ub-b. 2 
— ^yxf-;i/^^^Ul/— b> 2~yxfil/ 
7;yxf;M^^'Ji/-h, v^/Qxi+OT^-Mt* 
i/x^M^^Vl/- b> ^b^t HD7;i/7 t J;^^ 
^iju-K -f V*;i/x;M**yi'-k ^'JS^I/ 
^ £ # U U— b / ^ * »J U— b^ ; 

[004 5]xfl/>^'j3HI/^^^UL/-h, 

x^u>>ru^-;^> J ^^^ , J^-^^ ^ux^u></ 
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K 1, 4-7^l/>^'i^l/y^^^Ul/-h, ^ 
^>^'j3-;i/^^^y U-K 1, 

tfy^yn-^y^y i^-k 2, 2— tr* (4— 

p—K ^ij^^o— ;i/:/D^>h IM^'JU— hft 
ir© h y 'J u- h& ; ftZitm-fbiiZo ztib 

[0 0 4 6] *$&M£&^*r:, TJUO^>i^V^m^ 
t^7i;*;n^^Ht (y*)r*yi--b 
^s^^^-rs^^^-^ fifts 0. 1-10 

[0047] *&W(omtfmm&wt&\, ^T. ( B ) 

[0 0 4 8] W»^> (^^) 7^UU-h^ 

^^^»j;i^^^cD^§Sfn*;^>^> N, N—^ 

t^frTWfrT^Y, N, N— 

^ b&^FtafliT^ h\ y o- h y ^fctf^fa 

[0 0 4 9] ###Etc::fcOt\ (^^) ZP^UU-b^ 
V ^ b >^&¥#J#^fi&. 1 , 0 0 0 
-2 00, 000, »*L<ttl, 000-50, 00 
0T*£>£>o 

[0 0 5 0] *«Bt»^T, r^'JU 
♦©SWtNfXjM**^ KlOnnu BJHS) tz 

[005 1] (b) mvu-h&m 
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